T HE purpose of the study was to determine the effects of deferred-rotational grazing in comparison with continuous use of the range.
The Dominion Range Experiment Station, Manyberries, Alberta, where the study was made, is located approximately 60 miles northwest of Havre, Montana, and confined on the south by the International Boundary. It comprises some 27,000 acres of short-grass prairie. The topography is undulating to gently rolling with numerous coulees dividing the area. There is a pronounced microrelief formed by the eroded depressions or "burn-out" pits of the solodizedsolonetz profiles.
The area used in the study is classified as short-grass prairie, and is characterized by blue grama grass (Boutelbua gracilis), which comprises over one-third of the total vegetative cover, and by needleand-thread (Sti-pa comata) . Other important grasses are western wheatgrass (Agropyron smithii), Junegrass (Koeleriu cristutu) , and Sandberg's bluegrass (Pou secundu) . Involute leaved sedge (Curex eleochuris) is abundant and niggerwool (Curex jilifoliu) is common. Frequent associates are fringed sagebrush (Artemisiu frigida), dwarf phlox (Phlox hoodii), broom weed (Gutierriziu diuersifoliu), winter fat (Eurotiu Zunutu), salt sage (Atriplex nuttutlii), hoary sagebrush (Artemisiu cunu), and cactus (Opuntiu polyucunthu). Little club moss (SeZugineZZu dense) is abundant throughout the area, but its effect on the vegetation is problematical. In general, the vegetation is highly nutritive and palatable, but of low productivity. The grasses usually compose less than 10 per cent, but forbs and weeds increase the total cover from 20 to 30 per cent.
The animals used in the grazing trials watered at a centrally located well operated by a windmill. The maximum distance to water was two miles.
The area selected for the study is typical of a large portion of the shortgrass prairie. While the fields were not standardized, the vegetation, topography, and general grazing conditions were the same previous to fencing.
The test was run from 1932 to 1937 with a grazing season of seven months (average April 8 to November 3). The rotation made use of three fields of equal size for each intensity of grazing. The rates of grazing were 20 and 30 acres per head and each pasture was grazed for one-third of the season. The order of the rotation is shown in Table 1 . The fields used for rotational grazing were 66.6 acres and 100 acres for the 20 and 30 acres per head of stocking, respectively. These fields were adjacent to the continuously grazed fields.
Ten head of uniform good commercial grade yearling Hereford heifers were placed in each set of pastures in 1932, and the same animals were grazed in the same fields in subsequent years. The heifers were bred at two years of age, and in each succeeding year, so there were calves with cows in the fields during the years 1934 to 1937, inclusive.
While both the continuously and rotationally grazed fields suffered to some extent from heavy use, the detrimental effects were more pronounced in the continuously grazed pasture. Western wheatgrass was the only primary species that did as well under continuous as under rotational grazing. Sandberg bluegrass increased noticeably with overgrazing and is sometimes considered a range weed. The great increase of this grass on the continuously grazed pasture was regarded as a good indication of the depletion of the cover in that area. Sandberg bluegrass also increased under moderate grazing. Data were accumulated by area-list Table 3 presents the results of the quadrats (each 1 sq. meter) and periodic quadrat studies on the fields grazed weighing of the cattle. fields and 27 in the continuously grazed area.
Here, the vegetation responded even more in favor of the rotated fields. The main forage species, including both blue grama grass, needle-and-thread, Junegrass, and western wheatgrass, did better under rotational use. Associated with the decline in valuable forage species was a marked increase in Sandberg's blue grass, esbecially on the continuously grazed pasture.
The quadrat data indicated that a system of deferred-rotational grazing was superior to continuous use in their effects on the vegetation. This was most evident in pastures grazed at rates near actual carrying capacity, which is 33 acres per head for the 7 month grazing season. On fields grazed at 20 acres per head, there was less difference in the response of the plant cover under the two systems of grazing.
The animals used in the study were weighed individually at regular intervals during each year of the experiment. The summarized data are presented in Table 4 .
At the 20 acre rate, there was no significant difference in the gains made by the cows nor in the weaning weights of the calves. At the 30 acre rate, however, the average weaning weight of calves in the rotated fields was significantly lower than on the continuously grazed areas. The average gains of the cows under the two systems of grazing at the 30 acre rate were identical.
From the results here reported, it would seem that the beneficial effects of deferred-rotational grazing are more evident in the restoration of overgrazed ranges than in the utilization of pastures in highly productive condition. This was pointed out by Sarvis (1941) . The results of this experiment make it seem unlikely that benefits from rotation grazing on the plant association concerned would be sufficient to offset the increased costs of extra fencing and water development. Also there were certain weaknesses in the system when applied to the Manyberries pastures, particularly the very heavy use of the spring grazed fields which had to carry three times the normal amount of cattle one year out of three. Another weakness was that one field each year was not grazed until .fall, causing a decline in both amount and quality of the forage. Also the rotation practice did not appear to be particularly effective in inducing natural revegetation. Reseeding occurred mainly during better than average rainfall years, and appeared to be affected more by the intensity of grazing rather than the system practiced.
In view of the good response of the plant cover to deferred and rotational grazing, particularly at the rate of 30 acres per head, it might have been expected that both cows and calves would thrive at least as well on rotated as on continuously grazed areas. One factor which may have affected adversely the response of the animals in the rotated fields was the small size of the pastures; they were only 66.6 and 100 acres, while the continuous fields 200 and 300 acres. The cattle in the small fields were restless and did much walking along fence lines.
In 1949, a two-field rotation was started using 30 acres per head. The objective is to test the information from clipping data obtained in 1935 to 1939 which showed that forage production can be expected to increase 25 per cent on the rotational plots over the continuously clipped plots. Two 150-acre fields and a 300-acre continuous field were fenced and stocked with yearling Hereford steers, 10 in the continuously grazed field and 10 in the rotation-grazed pasture. Field "A" of the rotation carried the steers from April 25 to June 20, and from September 26 to October 24. Field "B" was used from June 20 to September 26. The continuously grazed field was used from April 25 to October 24. Both groups of animals averaged 488 pounds on April 25. On October 10, the cattle on the continuously grazed pasture averaged 824 pounds, those on rotation 800 pounds. During the next two weeks both groups lost over 40 pounds, so the summer grazing season was terminated on October 24. Clippings were made in these fields every two weeks. The results showed a 12 per cent increase in forage production in favor of continuous grazing pasture.
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At the same time, plots were clipped in an exclosure to simulate the actual livestock rotation experiment. The clipping studies showed that rotational grazing produced 10 per cent more forage than the continuously grazed plots.
From these results, it would appear that continuous grazing for the Manyberries region is the most practical means of range management, SUMMARY From 1932 to 1937, inclusive, a deferred-rotational experiment was carried out to determine the effects of this system of grazing in comparison with continuous grazing on vegetation and livestock. Two rates of grazing were used, 20 and 30 acres per head, or approximately 2.9 and 4.3 acres per cow month. The area selected represents the short-grass prairie of Canada, a Bouteloua-Stipa association.
Area-list quadrats and periodic weighings of the cattle were the principal methods used in the study. Under the heavier grazing, the vegetation on both the rotated and the continuously grazed fields suffered, but most pronouncedly on the latter. At this rate of grazing there was no significant difference in the gains made by the cows nor in the weaning weights of the calves. On the moderately grazed fields the stand of the primary forage species was maintained better under rotational use. At a grazing rate of 30 acres per head the average weaning weight of the calves in the rotated fields was significantly lower than that of the calves in the continuously grazed areas, while the average gain of the cows was identical.
It may be concluded that conservative continuous grazing in the region concerned is the most practical method of pasture use.
